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5XQQLQJKHDG32:(5('&20081,&$7,21$,'6,17+(8. 1 
 
 
3URYLVLRQRI3RZHUHG&RPPXQLFDWLRQDLGVLQWKH8QLWHG.LQJGRP 
6LPRQ-XGJH3DP(QGHUE\6DUDK&UHHUDQG$OH[-RKQ 
8QLYHUVLW\RI6KHIILHOG 
 
$XWKRU1RWH 
6LPRQ-XGJH%DUQVOH\$VVLVWLYH7HFKQRORJ\7HDP%DUQVOH\+RVSLWDO1+6)RXQGDWLRQ7UXVW	
8QLYHUVLW\RI6KHIILHOG6FKRRORI+HDOWKDQG5HODWHG5HVHDUFK6DUDK&UHHU3DP(QGHUE\DQG
$OH[-RKQ8QLYHUVLW\RI6KHIILHOG6FKRRORI+HDOWKDQG5HODWHG5HVHDUFK 
 7KLVUHVHDUFKZDVIXQGHGWKURXJKD%LJ/RWWHU\UHVHDUFKJUDQWDGPLQLVWHUHGE\
&RPPXQLFDWLRQ0DWWHUVWKH8QLWHG.LQJGRPFKDSWHURIWKH,QWHUQDWLRQDO6RFLHW\RI
$XJPHQWDWLYHDQG$OWHUQDWLYH&RPPXQLFDWLRQ,6$$& 
 &RUUHVSRQGHQFHFRQFHUQLQJWKLVDUWLFOHVKRXOGEHVHQWWR6LPRQ-XGJH%DUQVOH\$VVLVWLYH
7HFKQRORJ\7HDP%DUQVOH\+RVSLWDO1+6)RXQGDWLRQ7UXVW	8QLYHUVLW\RI6KHIILHOG6FKRRO
RI+HDOWKDQG5HODWHG5HVHDUFKVLPRQMXGJH#QKVQHW 
 
5XQQLQJKHDG3529,6,212)32:(5('&20081,&$7,21$,'6,17+(8. 2 
$EVWUDFW 
$$&VHUYLFHSURYLVLRQLQWKH8QLWHG.LQJGRP8.KDVHYROYHGVLQFHWKHILUVWVHUYLFH
GHGLFDWHGWRWKHSURYLVLRQRIFRPPXQLFDWLRQDLGVRSHQHGLQ:LWKLQWKH8.PDQ\KHDOWK
DQGFDUHVHUYLFHVDUHSURYLGHGYLDJRYHUQPHQWIXQGLQJ+RZHYHUWKHDVVHVVPHQWDQGSURYLVLRQ
RI$$&DQGVSHFLILFDOO\RIVSHHFK-JHQHUDWLQJGHYLFHV6*'VLVLQFRQVLVWHQWDQGLQHTXLWDEOH
7KHVWXG\UHSRUWHGLQWKLVSDSHUDLPHGWRFROOHFWLQIRUPDWLRQRQOHYHOVRIFXUUHQWSURYLVLRQRI
SRZHUHGFRPPXQLFDWLRQDLGVWKHWHUPXVHGLQWKHVWXG\WRUHIHUWR6*'VE\8.VHUYLFH
SURYLGHUVLQZLWKWKHLQWHQWLRQRILPSURYLQJIXWXUHHVWLPDWHVIRUQHHGRIVHUYLFHV$
TXHVWLRQQDLUHVXUYH\ZDVGHVLJQHGDQGGDWDZHUHREWDLQHGIURP$$&VHUYLFHVDFURVVWKH8.
6HUYLFHSURYLGHUVUHSRUWHGWKHQXPEHURILQGLYLGXDOVNQRZQWREHXVLQJSRZHUHGFRPPXQLFDWLRQ
DLGVDQGWKHPHDQYDOXHUHSRUWHGZDVRIWKHVHUYLFHV¶FDWFKPHQWSRSXODWLRQV+RZHYHU
OHYHOVRIVHUYLFHSURYLVLRQUHSRUWHGZHUHKLJKO\YDULDEOH$OWKRXJKWKHGDWDUHSRUWHGPXVWEH
WUHDWHGZLWKFDXWLRQLWDGGVWRWKHVSDUVHOLWHUDWXUHRQWKHWRSLFLQIRUPV$$&VHUYLFHGHVLJQDQG
GHOLYHU\LQWKH8.DQGDFWVDVDQLQGLFDWLYHEDVHOLQHPHDVXUHIRUIXWXUHVHUYLFHGHYHORSPHQW 
.H\ZRUGV$$&VHUYLFHGHOLYHU\8QLWHG.LQJGRP,QFLGHQFH3UHYDOHQFH&DVHORDG
3RZHUHGFRPPXQLFDWLRQDLGV6SHHFK-JHQHUDWLQJGHYLFHV 
 
5XQQLQJKHDG3529,6,212)32:(5('&20081,&$7,21$,'6,17+(8. 3 
3URYLVLRQRI3RZHUHG&RPPXQLFDWLRQ$LGVLQWKH8QLWHG.LQJGRP 
7KHILUVWGHGLFDWHG$$&VHUYLFHLQWKH8QLWHG.LQJGRP8.ZDVRSHQHGLQDQG
VLQFHWKDWWLPHVHUYLFHVKDYHEHHQFRPPLVVLRQHGDQGGHYHORSHGLQPDQ\GLIIHUHQWZD\V7KLVDG-
KRFDSSURDFKWRVHUYLFHGHYHORSPHQWKDVOHGWRVLJQLILFDQWYDULDWLRQVLQWKHPRGHORI$$&
SURYLVLRQLQWKH8.7KHDLPRIWKHFXUUHQWVWXG\ZDVWRDGGUHVVWKHODFNRILQIRUPDWLRQDERXW
WKHSRSXODWLRQLQUHFHLSWRI$$&VHUYLFHVWKDWKDGJURZQRXWRIWKLVODFNRIVWUDWHJLF
FRPPLVVLRQLQJ 
,QWKH8.JRYHUQPHQWFRPPLVVLRQHGDQLQYHVWLJDWLRQLQWRWKHV\VWHPIRU
SURYLGLQJVXSSRUWWRFKLOGUHQDQG\RXQJSHRSOHZLWKVSHHFKODQJXDJHDQGFRPPXQLFDWLRQ
QHHGVLQ(QJODQG7KH%HUFRZ5HSRUWFRQFOXGHGWKDW³&KLOGUHQDQG\RXQJSHRSOHZKR
UHTXLUHDOWHUQDWLYHRUDXJPHQWDWLYHFRPPXQLFDWLRQDLGV$$&IDFHDSDUWLFXODUVWUXJJOHWRKDYH
WKHLUQHHGVPHWXQGHUWKHFXUUHQWFRPPLVVLRQLQJDUUDQJHPHQWV´S7KHDXWKRUVRIWKHUHSRUW
DOVRFRQFOXGHGWKDWWKHUHZDVQRFRQVLVWHQWRUHTXLWDEOHV\VWHPORFDOO\UHJLRQDOO\RU
QDWLRQDOO\IRUHQVXULQJWKDWWKRVHZKRQHHGHGFRPPXQLFDWLRQDLGVUHFHLYHGWKHPDQGWKDW
UHVSRQVLELOLW\IRUWKLVVKRXOGUHVWZLWKWKH1+67KHVHFRQFOXVLRQVZHUHFRUURERUDWHGE\*URVV
ZKRDOVRKLJKOLJKWHGWKHFRPSOH[SLFWXUHZLWKLQWKH8.UHODWLQJWRSURYLVLRQRIVSHHFK-
JHQHUDWLQJGHYLFHV6*'VUHIHUUHGWRE\*URVVDVKLJK-WHFKQRORJ\$$&$$&VHUYLFH
SURYLVLRQFDQEHFRQWUDVWHGWRRWKHUVHUYLFHVHJHQYLURQPHQWDOFRQWUROIRUVLPLODU
SRSXODWLRQVLQWKDWWKHVHVHUYLFHVRULJLQDWHGLQWKH8.1DWLRQDO+HDOWK6HUYLFH1+6LQWKH
VDQGKDYHVLQFHEHHQFRPPLVVLRQHGVROHO\E\WKH1+6 
$$&LQFOXGHVDSSURDFKHVWKDWUHTXLUHOLWWOHRUQRWHFKQRORJ\DVZHOODVFRPPXQLFDWLRQ
DLGVZLWKDQRXWSXWRIV\QWKHVL]HGRUUHFRUGHGVSHHFK7KHVHFRPPXQLFDWLRQDLGVDUHNQRZQE\
DUDQJHRIWHUPVLQFOXGLQJKLJK-WHFKFRPPXQLFDWLRQDLGVYRLFH-RXWSXWFRPPXQLFDWLRQDLGVDQG
5XQQLQJKHDG3529,6,212)32:(5('&20081,&$7,21$,'6,17+(8. 4 
6*'V7KHUHLVOLWWOHHSLGHPLRORJLFDOHYLGHQFHDYDLODEOHUHJDUGLQJWKHSUHYDOHQFHRIQHHGIRU
$$&RU6*'VPDNLQJLWGLIILFXOWWRGHWHUPLQHWKHH[WHQWRILQHTXLW\LQSURYLVLRQDQGWKHGHJUHH
RIXQPHWQHHGLQWKH8.*URVVDQG&UHHU(QGHUE\-XGJHDQG-RKQVXJJHVWHGD
OHYHORIRIWKHSRSXODWLRQPD\QHHG$$&DQG*URVVSURSRVHGWKDW³RIFKLOGUHQDQG
\RXQJSHRSOHLQWKH8.QHHGKLJKWHFKQRORJ\$$&´S 
$OWKRXJKRWKHUUHVHDUFKHUVKDYHH[DPLQHGUDWHVRISURYLVLRQDQGXVHRI$$&LQWKH8.
WKHUHLVDSDXFLW\RIWKHVHVWXGLHVRUGDWDVHWVDQGDOOKDYHOLPLWHGDSSOLFDELOLW\&ODUNHHWDO
SURYLGHGDQDQDO\VLVRIGDWDIURPDQDWLRQDOHGXFDWLRQLQLWLDWLYHWKDWIXQGHGDQGSURYLGHG
FRPPXQLFDWLRQDLGVDQGUHSRUWHGUHIHUUDOVWRWKHSURMHFWRYHUWKH-\HDUSHULRGDVRIWKH
SRSXODWLRQRISXSLOVZLWKVSHFLDOHGXFDWLRQDOQHHGV$VXUYH\E\0XUSK\0DUNRYD
0RRGLH6FRWWDQG%RDUHYHDOHGWKDWLQGLYLGXDOVZLWKFHUHEUDOSDOV\OLYLQJLQ
6FRWODQGXVHGVRPHIRUPRI$$&0RUHUHFHQWO\&RFNHULOOHWDOUHSRUWHGWKDWDWRWDO-
SRSXODWLRQ-UHJLVWU\VWXG\RIFKLOGUHQZLWKELODWHUDOFHUHEUDOSDOV\UHIOHFWHGWKDWRIWKH
FKLOGUHQZHUHSURYLGHGZLWKRQHRUPRUHW\SHVRI$$&DQGZHUHSURYLGHGZLWKDQ6*'
ZKLOHRIWKHFKLOGUHQZHUHUHSRUWHGDVPRVWO\RUZKROO\XQLQWHOOLJLEOHHYHQWRIDPLOLDU
DGXOWV 
0DWFKLQJHSLGHPLRORJLFDOLQIRUPDWLRQZLWKGDWDUHIOHFWLQJDFWXDOSURYLVLRQYLDVHUYLFHV
LVLPSRUWDQWIRULQIRUPLQJWKHFRPPLVVLRQLQJDQGGHOLYHU\RIVHUYLFHV&KDSSHO0LOOHU3DUNLQ
DQG7KRPVRQ6XFKGDWDDOORZVFRPPLVVLRQHUVDQGVHUYLFHSURYLGHUVWRLGHQWLI\
JHRJUDSKLFDODQGHWLRORJLFDODUHDVRIYDULDWLRQLQSURYLVLRQDQGWRHIIHFWLYHO\WDUJHWUHVRXUFHV
7KHUHIRUHWKHDLPRIWKLVVWXG\ZDVWRFROOHFWDQGPDWFKLQIRUPDWLRQRQWKHOHYHOVRIFXUUHQW
SURYLVLRQRI6*'VE\8.VHUYLFHSURYLGHUVZLWKJHRJUDSKLFDOLQIRUPDWLRQVRDVWRLPSURYH
IXWXUHHVWLPDWHVRIQHHGDQGGHPDQGIRUVHUYLFHV 
5XQQLQJKHDG3529,6,212)32:(5('&20081,&$7,21$,'6,17+(8. 5 
0HWKRG 
(WKLFDODSSURYDOIRUWKLVVWXG\ZDVSURYLGHGE\WKHKXPDQUHVHDUFKHWKLFVUHYLHZFRPPLWWHHRI
WKH8QLYHUVLW\RI6KHIILHOG6FKRRORI+HDOWKDQG5HODWHG5HVHDUFK 
'HYHORSPHQWRIWKH4XHVWLRQQDLUH 
$TXHVWLRQQDLUHVXUYH\ZDVGHYHORSHGWRDGGUHVVWKHDLPVRIWKHUHVHDUFKDQGSURYLGH
LQIRUPDWLRQDERXWWKHOHYHOVRISURYLVLRQRI6*'VLQWKH8.DQGDOVRWRSURYLGHGHVFULSWLYH
LQIRUPDWLRQDERXWWKHFKDUDFWHULVWLFVDQGUHVRXUFHVRIVHUYLFHV7KHTXHVWLRQQDLUH6XSSOHPHQWDO
PDWHULDOVZDVLQLWLDOO\LQIRUPHGE\DOLWHUDWXUHUHYLHZUHODWLQJWR6*'VFRQGXFWHGE\%D[WHU
(QGHUE\(YDQVDQG-XGJH)URPSULRUIRFXVJURXSZRUNE\(QGHUE\-XGJH&UHHUDQG
-RKQLWZDVFOHDUWKDWSUDFWLWLRQHUVGLGQRWFRQVLVWHQWO\LQWHUSUHWWHUPVGHVFULELQJ$$&
SURYLVLRQDQGLQWHUYHQWLRQVFXUUHQWO\LQXVHZLWKLQWKH8.DQGWKDWWKLVFRXOGOHDGWRXQUHOLDEOH
GDWDFROOHFWLRQ7KXVDOOWHUPVXVHGLQWKHTXHVWLRQQDLUHZHUHGHILQHGWKURXJKD'HOSKLDSSURDFK
ZLWKDVHSDUDWHJURXSRI$$&H[SHUWVWDNHKROGHUV(QGHUE\HWDO$JORVVDU\ZDV
DWWDFKHGWRWKHTXHVWLRQQDLUHDQGWKHWHUPSRZHUHGFRPPXQLFDWLRQDLGVZDVXVHGDQGGHILQHGDV
GHYLFHVWKDWKDYHDSRZHUV\VWHPDQGXVXDOO\GLVSOD\ZULWWHQWH[WRUVSHHFKRXWSXWHJYRLFH-
RXWSXWFRPPXQLFDWLRQDLGV 
7KHILUVWGUDIWRIWKHTXHVWLRQQDLUHZDVUHYLHZHGE\VL[8.$$&UHVHDUFKHUVDQG
FOLQLFLDQVFRQVLGHUHGE\WKHDXWKRUVWREH$$&H[SHUWV2QWKHEDVLVRIWKHH[SHUWV¶UHYLHZ
UHYLVLRQVZHUHPDGHWRWKHTXHVWLRQQDLUHSULRUWRSLORWLQJWKHTXHVWLRQQDLUH,QDGGLWLRQWRDVNLQJ
UHVSRQGHQWVWRSURYLGHWRWDOILJXUHVIRUOHYHOVRISURYLVLRQUHVSRQGHQWVZHUHDOVRDVNHGWR
SURYLGHDQ\DQRQ\PL]HGH[WUDFWVIURPVHUYLFHGDWDEDVHVWKDWZRXOGDOORZLQGHSHQGHQW
FRPSLODWLRQRIWKHILJXUHVIURPVRXUFH7KHTXHVWLRQQDLUHZDVSLORWHGE\VHUYLFHSURYLGHUV
ZKRUHVSRQGHGWRDUHTXHVWYLD&RPPXQLFDWLRQ0DWWHUV±WKH8.FKDSWHURIWKH,QWHUQDWLRQDO
5XQQLQJKHDG3529,6,212)32:(5('&20081,&$7,21$,'6,17+(8. 6 
6RFLHW\RI$XJPHQWDWLYHDQG$OWHUQDWLYH&RPPXQLFDWLRQ7KHDLPRIWKHSLORWZDVWRUHYLHZWKH
XQGHUVWDQGDELOLW\DQGSUDFWLFDOLW\RIWKHVXUYH\2QWKLVEDVLVWKHTXHVWLRQQDLUHZDVGHHPHGWR
EHXQGHUVWDQGDEOHDQGRQO\RQHDPHQGPHQWZDVPDGHWRLQFUHDVHLWVSUDFWLFDOLW\UHVSRQGHQWV
ZHUHDVNHGWRUHWXUQWKHTXHVWLRQQDLUHHYHQLIRQO\SDUWLDOO\FRPSOHWHGDVLWZDVFOHDUWKDWQRWDOO
RIWKHVHUYLFHSURYLGHUVZRXOGEHDEOHWRFRPSOHWHDOODVSHFWVRIWKHVXUYH\HJLIWKH\GLGQRW
FROOHFWRUZHUHXQDEOHWRDFFHVVWKHDSSURSULDWHGDWD7KHILQDOTXHVWLRQQDLUHZDVSURGXFHGLQD
QXPEHURIIRUPDWVSDSHUHOHFWURQLFGRFXPHQWV:RUGDQG3')IRUPVDQGDQRQOLQHIRUP
XVLQJ/LPH6XUYH\70VRIWZDUHWRLQFUHDVHWKHOLNHOLKRRGRILWEHLQJUHWXUQHG 
'DWD&ROOHFWLRQ 
(OLJLELOLW\IRULQFOXVLRQZDVUHVWULFWHGWRWKRVHVHUYLFHVWHDPVRUGHSDUWPHQWVWKDW
SURYLGHVSHFLDOLVWRUGHGLFDWHG$$&VHUYLFHVUHODWHGWRSRZHUHGFRPPXQLFDWLRQDLGVLQWKH8.
6HUYLFHVZHUHLGHQWLILHGWKURXJKDQXPEHURIFKDQQHOVDWKRVHNQRZQWR&RPPXQLFDWLRQ
0DWWHUVDQGWKH5R\DO&ROOHJHRI6SHHFKDQG/DQJXDJH7KHUDSLVWV5&6/7EVHOI
LGHQWLILFDWLRQIROORZLQJPDUNHWLQJRIWKHTXHVWLRQQDLUHWKURXJK&RPPXQLFDWLRQ0DWWHUVDQG
5&6/7SXEOLFDWLRQVDQGF³VQRZEDOOVDPSOLQJ´±ZKHUHHDFKUHVSRQGHQWZDVDVNHGWR
LGHQWLI\RWKHUSRWHQWLDOUHVSRQGHQWV$WNLQVRQ	)OLQW,QUHSUHVHQWDWLYHVIURP
VHUYLFHVLGHQWLILHGDVPHHWLQJWKHLQFOXVLRQFULWHULDZHUHDSSURDFKHGDQGIROORZHGXSZLWKRYHUD
-PRQWKSHULRGHQGLQJ)HEUXDU\GXULQJZKLFKGDWDZHUHFROOHFWHGDQGFKHFNHG 
$QDO\VLV 
5HVSRQGHQWVZHUHDVNHGWRGHVFULEHWKHJHRJUDSKLFDODUHDFRYHUHGE\WKHLUVHUYLFHDQG
DOVRWKHDJHJURXSVRIWKRVHWRZKRPWKH\SURYLGHGVHUYLFHV7KLVLQIRUPDWLRQZDVSURFHVVHGLQ
RUGHUWRHVWDEOLVKDFFXUDWHILJXUHVIRUWKHFDWFKPHQWSRSXODWLRQRIHDFKVHUYLFH7RWKDWHQG
HDFKVHUYLFHFRYHUDJHGHVFULSWLRQZDVFRGHGDFFRUGLQJWRD8.JRYHUQPHQWFRGLQJV\VWHP
5XQQLQJKHDG3529,6,212)32:(5('&20081,&$7,21$,'6,17+(8. 7 
UHSUHVHQWLQJJHRJUDSKLFDOERXQGDULHVRI8.ORFDODXWKRULW\GLVWULFWV/$'FRGHV2IILFHIRU
1DWLRQDO6WDWLVWLFV3RSXODWLRQGDWDZHUHWKHQFROODWHGE\UHIHUHQFHWR8.FHQVXVGDWDLQ
WRGHWHUPLQHWKHSRSXODWLRQILJXUHIRUHDFKDJHJURXSDQG/$'FRGH7KHVHILJXUHVZHUH
WKHQVXPPHGWRREWDLQDWRWDOFDWFKPHQWSRSXODWLRQIRUHDFKVHUYLFH636670VFULSWVZHUHXVHG
IRUWKLVGDWDSURFHVVLQJDQGDOVRWRSURGXFHWKHGHVFULSWLYHVWDWLVWLFVUHSRUWHGLQWKHVHFWLRQVWKDW
IROORZ7KHWKLUGDXWKRUFRPSOHWHGWKHFRGLQJDQGPDWFKHGWKLVGDWDWR8.FHQVXVGDWDDQGWKLV
FRGLQJZDVYHULILHGE\WKHILUVWDXWKRU 
5HVXOWV 
5HVSRQVH5DWHDQG'DWD4XDOLW\ 
4XHVWLRQQDLUHVVHH$SSHQGL[ZHUHGLVWULEXWHGWRVHUYLFHVDQGRIWKHVHZHUH
UHWXUQHGUHIOHFWLQJDUHVSRQVHUDWHRI,QIRXURIWKHTXHVWLRQQDLUHVUHVSRQGHQWVLQGLFDWHG
WKHLUVHUYLFHGLGQRWRIIHUSRZHUHGFRPPXQLFDWLRQDLGVHUYLFHVDQGWKHVHZHUHQRWLQFOXGHGLQ
WKHDQDO\VLV7KLVOHIWDWRWDORITXHVWLRQQDLUHVIRULQFOXVLRQLQWKHDQDO\VLV 
$VNHGKRZWKH\REWDLQHGLQIRUPDWLRQDERXWFOLHQWFDVHORDGVQ RI
UHVSRQGHQWVVHOHFWHG³(VWLPDWHVIURPP\H[SHULHQFH´VHOHFWHG³([WUDFWHGIURPD
GDWDEDVH´DQGVHOHFWHG³(VWLPDWHVEDVHGRQKDYLQJSUHYLRXVO\H[WUDFWHGWKLVGDWD´([WUDFWV
IURPQLQHVHUYLFHGDWDEDVHVZHUHUHFHLYHGDQGRIWKHVHVHYHQFRXOGEHXVHGWRYDOLGDWHWKH
FDVHORDGGDWDDQGLQFUHDVHFRQILGHQFHLQWKHUHVXOWV5HVSRQVHVZHUHUHFHLYHGIURPDFURVVWKH
8.DQG)LJXUHVKRZVWKHVHUYLFHFDWFKPHQWDUHDVUHSUHVHQWHGLQWKHGDWD 
,QVHUW)LJXUH$ERXW+HUH 
7\SHRI2UJDQL]DWLRQ 
2IWKHTXHVWLRQQDLUHVDQDO\VHGKHDOWKVHFWRURUJDQL]DWLRQVPDGHXSWKHPDMRULW\RI
UHVSRQGHQWVZLWKIURPWKHHGXFDWLRQVHFWRUIURPFKDULWDEOHRUJDQL]DWLRQV
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IURPSULYDWHSUDFWLFHDQGEHLQJUHWXUQHGIURP³RWKHU´VHUYLFHV7KHPDMRULW\RIUHVSRQGHQWV
UHSRUWHGWKDWWKHLUVHUYLFHFRYHUHGDQDUHDHTXLYDOHQWWRDORFDODXWKRULW\DQGWKH
UHPDLQGHUUHSRUWLQJFRYHULQJZLGHUUHJLRQDODUHDV 
&DVHORDG 
5HVSRQGHQWVZHUHDVNHGWRGHVFULEHWKHDJHUDQJHRIWKHLUVHUYLFHFDWFKPHQWSRSXODWLRQV
DQGWKHGDWDZHUHFDWHJRUL]HGLQWRDJHJURXSVQ RIVHUYLFHVZRUNHGZLWKFKLOGUHQ
RQO\\HDUVZLWKFKLOGUHQDQG\RXQJSHRSOH\HDUVRUHQGRIIXUWKHUHGXFDWLRQ
ZLWKDGXOWVDQGZLWKDOODJHJURXSV&RPELQLQJUHVSRQVHVLWZDVDSSDUHQWWKDW
RIWKHVHUYLFHVUHSRUWHGZRUNLQJZLWKFKLOGUHQRU\RXQJSHRSOHDQGUHSRUWHGZRUNLQJZLWK
DGXOWV 
5HIHUUDOVIRU3RZHUHG&RPPXQLFDWLRQ$LGV 
0DQ\UHVSRQGHQWVZHUHQRWDEOHWRSURYLGHDFFXUDWHGDWDRQWKHQXPEHURIUHIHUUDOVSHU
\HDUDQGQRWHGWKDWWKH\GLGQRWFROOHFWRUVWRUHUHIHUUDOLQIRUPDWLRQE\W\SHRIUHIHUUDORU
RXWFRPH2IWKHUHVSRQVHVWRWKLVTXHVWLRQWKHPHDQQXPEHURIUHSRUWHGUHIHUUDOVIRU
SRZHUHGFRPPXQLFDWLRQDLGVSHUWHDPSHU\HDUZDVRURIWKHVHUYLFHVFDWFKPHQW
SRSXODWLRQV7DEOH7KHUDQJHDQGVWDQGDUGGHYLDWLRQRIWKHVHVWDWLVWLFVZDVKLJK 
,QVHUW7DEOH$ERXW+HUH 
&DVHORDGRI3RZHUHG&RPPXQLFDWLRQ$LG8VHUV 
7KHTXHVWLRQQDLUHVRXJKWLQIRUPDWLRQRQDWKHQXPEHURILQGLYLGXDOVNQRZQWRWKH
VHUYLFHZKRXVHGSRZHUHGFRPPXQLFDWLRQDLGVDQGEWKHDFWLYHFDVHORDGRIWKHVHUYLFH7KH
PDMRULW\RIUHVSRQGHQWVRIQ UHSRUWHGWKHVDPHYDOXHVIRUWKHLUFDVHORDGDVWKHWRWDO
QXPEHUNQRZQWRWKHVHUYLFH7DEOHVKRZVWKHIXOOGHVFULSWLYHVWDWLVWLFVIRUWKHVHYDULDEOHV
&DOFXODWLQJWKHWRWDODVDSHUFHQWDJHRIVHUYLFHFDWFKPHQWSRSXODWLRQVUHVXOWHGLQDPHDQRI
5XQQLQJKHDG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DQGDPD[LPXPRI)LJXUHVKRZVWKHGLVWULEXWLRQRIWKHVWDWLVWLF7KHUDQJH
DQGVWDQGDUGGHYLDWLRQRIDOOWKHVHVWDWLVWLFVDUHYHU\KLJK5HVSRQGHQWVUHSRUWHGWKHQXPEHUVRI
LQGLYLGXDOVNQRZQWRWKHVHUYLFHE\DHWLRORJ\DJDLQVWDOLVWRIFRQGLWLRQVDQGDQ³RWKHU´
FDWHJRU\$VFDQEHVHHQLQ7DEOHWKHKLJKHVWPHDQQXPEHURILQGLYLGXDOVUHSRUWHGZDVIRU
RWKHUFRQGLWLRQVIROORZHGE\FHUHEUDOSDOV\DP\RWURSKLFODWHUDOVFOHURVLVRUPRWRUQHXURQH
GLVHDVHRWKHUOHDUQLQJGLIILFXOWLHVDQGVWURNH 
,QVHUW7DEOHVDQGDQG)LJXUH$ERXW+HUH 
'LVFXVVLRQ 
7KHGDWDUHSRUWHGIURPWKLVVXUYH\SURYLGHGLQIRUPDWLRQDERXWDQQXDOUHIHUUDOVVHUYLFH
FDVHORDGVDQGWKHWRWDOQXPEHURILQGLYLGXDOVNQRZQWRHDFKVHUYLFHDVXVLQJSRZHUHG
FRPPXQLFDWLRQDLGV$OWKRXJKWKHGDWDFDQQRWEHXVHGWRLQGLFDWHOHYHORIQHHGLWFRQWULEXWHV
WRZDUGVDEHWWHUXQGHUVWDQGLQJRISRVVLEOHVHUYLFHQHHGLQWKHIXWXUH7KHILQGLQJVVXJJHVWWKDW
WKHSUHYDOHQFHRIQHHGIRU6*'VLVDWOHDVWRIWKHSRSXODWLRQ7KHILJXUHSURSRVHGE\
*URVVIRUWKHSUHYDOHQFHRI³FKLOGUHQDQG\RXQJSHRSOHQHHGLQJKLJKWHFKQRORJ\$$&´
SRILVZLWKLQWKHUDQJHRIWKHGDWDUHSRUWHGLQWKLVVWXG\$VWKHVWXG\ZDV
FRQGXFWHGSULRUWRFKDQJHVLQWKHFRPPLVVLRQLQJDQGGHOLYHU\RI$$&VHUYLFHVZLWKLQWKH8.
1+6(QJODQGWKHILQGLQJVFRXOGEHVHHQDVDEHQFKPDUNPHDVXUHRIQHHGLQ 
7KHUHWXUQUDWHRIWKHVXUYH\ZRXOGEHFRQVLGHUHGKLJKDWDQGWKLVLVOLNHO\GXHWR
WKHPHWKRGRIGDWDFROOHFWLRQ±LQIROORZLQJXSUHVSRQVHVIURPLGHQWLILHGVHUYLFHVRYHUDQ
H[WHQGHGSHULRG7KHUHZDVDKLJKVWDQGDUGGHYLDWLRQLQWKHVWDWLVWLFVUHSRUWHGE\VHUYLFHV7KH
PD[LPXPILJXUHUHSRUWHGIRUWKHWRWDOQXPEHURILQGLYLGXDOVNQRZQWREHXVLQJSRZHUHG
FRPPXQLFDWLRQDLGVZDVRIRQHVHUYLFH¶VFDWFKPHQWSRSXODWLRQZLWKILYHVHUYLFHV
UHSRUWLQJRYHU7KLVYDULDWLRQFRXOGEHFDXVHGE\DJHQXLQHGLVSDULW\LQOHYHOVRIQHHGRU
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$$&SURYLVLRQKRZHYHULWFRXOGDOVREHDWWULEXWHGWRDQXPEHURIRWKHUIDFWRUVLQFOXGLQJ
LVVXHVZLWKGDWDFROOHFWLRQGDWDUHFRUGLQJDQGGDWDTXDOLW\ 
/LPLWDWLRQV 
7KHILQGLQJVRIWKLVUHVHDUFKUHIOHFWWKDWWKHUHDUHVLJQLILFDQWFKDOOHQJHVLQLQYHVWLJDWLQJ
$$&VHUYLFHSURYLVLRQLQWKH8.)ROORZXSZLWKUHVSRQGHQWVDQGFKHFNLQJWKHLUUHVSRQVHV
UHTXLUHGVLJQLILFDQWHIIRUWRYHUDQH[WHQGHGSHULRGRIWLPH,QDGGLWLRQWKHUHZDVVLJQLILFDQW
YDULDWLRQLQWKHGDWDVHWVFROOHFWHGE\GLIIHUHQWVHUYLFHVDQGKRZGHWDLOVZHUHUHFRUGHG(YHQ
EDVLFLQIRUPDWLRQHJWKHQXPEHUVRILQGLYLGXDOVEHLQJUHIHUUHGDQGJHRJUDSKLFERXQGDU\
RIWHQFRXOGQRWEHUHSRUWHG0RVWLQIRUPDWLRQSURYLGHGZDVRQWKHEDVLVRIWKHUHVSRQGHQWV¶EHVW
UHFROOHFWLRQDQGRIUHVSRQGHQWVUHSRUWHGLQIRUPDWLRQRQWKHEDVLVRIZULWWHQFDVHQRWHV
UDWKHUWKDQHOHFWURQLFQRWHVRUGDWDEDVHV7KHUHIRUHLWZDVGLIILFXOWIRUVHUYLFHVWRSURYLGHGDWD
RQUHIHUUDOFDVHORDGDQGNQRZQXVDJHRISRZHUHGFRPPXQLFDWLRQDLGV7KLVDQGWKHSRRUUHWXUQ
UDWHRIGDWDEDVHH[WUDFWVKLJKOLJKWHGFKDOOHQJHVIRUWKHPDMRULW\RIVHUYLFHVLQVWRULQJDQGRU
EHLQJDEOHWRDFFHVVWKLVLQIRUPDWLRQ 
'XULQJWKHGDWDFROOHFWLRQSHULRGWKHUHZDVQRFRKHUHQWRUFRQVLVWHQWPRGHORISURYLVLRQ
RI$$&VHUYLFHVLQWKH8.DQGOLWWOHFRQVLVWHQF\IRUVHUYLFHVUHODWHGWR6*'V7KHFRQYHQLHQFH
VDPSOLQJDQGGLVWULEXWLRQPHWKRGUHIOHFWHGWKLVKHWHURJHQHLW\LQVHUYLFHSURYLVLRQ,WFDQEHVHHQ
IURP)LJXUHWKDWWKHJHRJUDSKLFDOFRYHUDJHRIWKHVXUYH\ZDVJRRG+RZHYHUHOLJLELOLW\
FULWHULDDSSOLHGE\VHUYLFHVZDVQRWDFFRXQWHGIRULQWKLVPDSSLQJLHLWLQGLFDWHVRQO\WKDWWKHUH
LVDVHUYLFHDYDLODEOH--SRVVLEO\IRURQHRUPRUHVSHFLILFFOLHQWJURXSV--LQWKHPDSSHGDUHD 
,PSOLFDWLRQVIRU6HUYLFH3URYLVLRQ 
7KHFROOHFWLRQRIWKHVHGDWDKLJKOLJKWVDFKDOOHQJHIRUVHUYLFHSURYLGHUVZKRDUH
LQFUHDVLQJO\UHTXLUHGWRUHSRUWSURFHVVSHUIRUPDQFHDQGRXWFRPHV-EDVHGGDWDIRU
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FRPPLVVLRQLQJSXUSRVHV&RQVLVWHQWWHUPVDQGGDWDFROOHFWLRQIRUPVQHHGWREHGHYHORSHGDQG
UHSRUWHGDJDLQVWQDWLRQDOEHQFKPDUNVLIDFFXUDWHGDWDRQWKHSURYLVLRQRISRZHUHG
FRPPXQLFDWLRQDLGVDQGRWKHU$$&LQWHUYHQWLRQVLVWREHREWDLQHG&ROOHFWLQJWKLVLQIRUPDWLRQ
ZRXOGDLGWKHGHVLJQRIHIIHFWLYHFRPPLVVLRQLQJDQGSODQQLQJRIVHUYLFHVLQWKHIXWXUHDQGDVVLVW
LQLGHQWLI\LQJXQPHWQHHGDQGSURPRWLQJHTXLW\RI$$&VHUYLFHSURYLVLRQDFURVVWKH8. 
6LJQLILFDQWUHFHQWFKDQJHVWRWKHFRPPLVVLRQLQJSURFHVVDFURVVWKH8.1+6(QJODQG
KDYHUHVXOWHGLQQDWLRQDOVHUYLFHVSHFLILFDWLRQVIRUVSHFLDOL]HG$$&VHUYLFHVDVZHOODV
QDWLRQDOFRPPLVVLRQLQJRIUHJLRQDOVSHFLDOL]HG$$&VHUYLFHVWRSURYLGHDVLJQLILFDQWSURSRUWLRQ
RI6*'VLQWKHIXWXUH7KHVHFKDQJHVRIIHUQRWRQO\WKHSRWHQWLDOWRDGGUHVVWKHSRVVLEOH
LQHTXLWLHVLQOHYHOVRISURYLVLRQLGHQWLILHGEXWDOVRWKHSRWHQWLDOWRFROOHFWDQGUHSRUWDFFXUDWH
VWDWLVWLFVRQWKLVFRKRUWRILQGLYLGXDOVZKRXVH$$& 
7KHUHLVQRQDWLRQDOO\DJUHHGVHUYLFHVSHFLILFDWLRQIRUSURYLVLRQRIORFDOQRQ-
VSHFLDOL]HG$$&VHUYLFHVDQGGHVSLWHQDWLRQDOVHUYLFHVSHFLILFDWLRQVWKHUHLVOLNHO\WREH
VLJQLILFDQWYDULDWLRQDFURVVORFDOLWLHVZLWKLQWKH8./RFDO$$&VHUYLFHVSURYLGHQRQ-VSHFLDOL]HG
$$&LQWHUYHQWLRQVDQGLWLVOLNHO\WKDWWKHFKDOOHQJHVRIGDWDFROOHFWLRQDQGTXDOLW\LGHQWLILHGLQ
WKHFXUUHQWVWXG\ZLOOUHPDLQVRIRUWKHVHVHUYLFHV,WLVLPSRUWDQWWKDWERWKVSHFLDOL]HGDQGQRQ-
VSHFLDOL]HGORFDOVHUYLFHVDQGFRPPLVVLRQHUVDGRSWLPSURYHGGDWDFROOHFWLRQPHWKRGVDQG
SURFHVVHVIRUHQVXULQJGDWDTXDOLW\ZKHQFROOHFWLQJLQIRUPDWLRQUHODWHGWR$$&VHUYLFHGHOLYHU\ 
7KHUHZLOOUHPDLQDVLJQLILFDQWFKDOOHQJHLQXQGHUVWDQGLQJWKHZKROHSLFWXUHRI$$&
SURYLVLRQZLWKLQWKH8.1+6FRPPLVVLRQHUVKDYHWKHSRWHQWLDOWRGHILQHQDWLRQDOGDWD
VWDQGDUGVDQGFROOHFWLRQPHWKRGV7KXVIXWXUHUHVHDUFKVKRXOGIRFXVRQIXUWKHUGHYHORSLQJWRROV
WRLPSURYHGDWDFROOHFWLRQDQGTXDOLW\RIUHSRUWLQJ5HVHDUFKLVDOVRQHHGHGWRLQYHVWLJDWH
DOWHUQDWLYHPHWKRGVIRUGHWHUPLQLQJWKHSUHYDOHQFHDQGYDULDQFHRIXVHRI6*'VDQGRWKHU$$& 
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3529,6,212)32:(5('&20081,&$7,21$,'6,17+(8. 12 
&RQFOXVLRQ 
7KLVZDVWKHILUVWQDWLRQDOVXUYH\RILWVW\SHLQWKH8.DQGUHVSRQVHVZHUHUHFHLYHGIURP
VHUYLFHSURYLGHUV7KHGDWDUHSRUWHGFDQEHFRQVLGHUHGDQRSSRUWXQLW\DQGMXGJHPHQWVDPSOH
VDPSOHRIVHUYLFHVSURYLGLQJ6*'VZLWKLQWKH8.7KHPHDQYDOXHRIWKHQXPEHURILQGLYLGXDOV
WKDWVHUYLFHSURYLGHUVUHSRUWHGZHUHNQRZQWREHXVLQJSRZHUHGFRPPXQLFDWLRQDLGVZDV
RIWKHVHUYLFHV¶FDWFKPHQWSRSXODWLRQV7KHUHZHUHDQXPEHURIVLJQLILFDQWFKDOOHQJHV
DQGSRVVLEOHOLPLWDWLRQVLQWKHSURFHVVRIDFTXLULQJWKHVHGDWDDQGZKLFKOLPLWFRQILGHQFHLQWKH
UHVXOWV$OWKRXJKOLPLWHGLQWKHLUVFRSHWKHVHILJXUHVDGGHPSLULFDOGDWDWRWKHOLWHUDWXUHUHODWLQJ
WRWKHOHYHORIXVHDQGQHHGIRUFRPPXQLFDWLRQDLGV7KHDXWKRUVLQWHQGWKDWWKHLQIRUPDWLRQ
FRQWDLQHGLQWKLVSDSHUZLOOVXSSRUWVHUYLFHGHYHORSPHQWDQGFRPPLVVLRQLQJDQGFRQWULEXWHWR
WKHGHYHORSPHQWRIIXWXUHVWXGLHVLQYHVWLJDWLQJWKHQHHGIRURUXVHRIFRPPXQLFDWLRQDLGVLQWKH
8. 
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5HIHUHQFHV 
$WNLQVRQ5	)OLQW-$FFHVVLQJKLGGHQDQGKDUG-WR-UHDFKSRSXODWLRQV6QRZEDOO
UHVHDUFKVWUDWHJLHV6RFLDO5HVHDUFK8SGDWH- 
%D[WHU6(QGHUE\3(YDQV3	-XGJH6%DUULHUVDQGIDFLOLWDWRUVWRWKHXVHRIKLJK-
WHFKQRORJ\DXJPHQWDWLYHDQGDOWHUQDWLYHFRPPXQLFDWLRQGHYLFHV$V\VWHPDWLFUHYLHZ
DQGTXDOLWDWLYHV\QWKHVLV,QWHUQDWLRQDO-RXUQDORI/DQJXDJH	&RPPXQLFDWLRQ
'LVRUGHUV-GRLM-[ 
%HUFRZ-7KH%HUFRZUHSRUW$UHYLHZRIVHUYLFHVIRUFKLOGUHQDQG\RXQJSHRSOH-
ZLWKVSHHFKODQJXDJHDQGFRPPXQLFDWLRQQHHGV5HWULHYHGIURP
http://webarchive.nationalarchives.gov.uk/20130401151715/http://education.gov.uk/publi
cations/eorderingdownload/bercow-report.pdf 
&KDSSHO'0LOOHU33DUNLQ'	7KRPVRQ50RGHOVRI&RPPLVVLRQLQJ+HDOWK
6HUYLFHVLQWKH%ULWLVK1DWLRQDO+HDOWK6HUYLFH$/LWHUDWXUH5HYLHZ-RXUQDORI3XEOLF
+HDOWK-GRLSXEPHG 
&ODUNH07'RQODQ&/LVWHU&:ULJKW-1HZWRQ&	&KHUJXLW-7KH
SURYLVLRQRIFRPPXQLFDWLRQDLGVWRFKLOGUHQLQ(QJODQG$QDQDO\VLVRIDSSOLFDWLRQVWR
WKHFRPPXQLFDWLRQDLGVSURMHFW&KLOG&DUH+HDOWKDQG'HYHORSPHQW-GRL
M-[ 
&RFNHULOO+(OERXUQH'$OOHQ(6FUXWWRQ':LOO(0F1HH$%DLUG*
6SHHFKFRPPXQLFDWLRQDQGXVHRIDXJPHQWDWLYHFRPPXQLFDWLRQLQ\RXQJSHRSOHZLWK
FHUHEUDOSDOV\7KH6+	3(3RSXODWLRQ6WXG\&KLOG&DUH+HDOWKDQG'HYHORSPHQW
-GRLFFK 
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&UHHU6(QGHUE\3-XGJH6	-RKQ$3UHYDOHQFHRISHRSOHZKRFRXOGEHQHILWIURP
DXJPHQWDWLYHDQGDOWHUQDWLYHFRPPXQLFDWLRQ$$&LQWKH8.'HWHUPLQLQJWKHQHHG
,QWHUQDWLRQDO-RXUQDORI/DQJXDJH	&RPPXQLFDWLRQ'LVRUGHUV-GRL
- 
(QGHUE\3-XGJH6&UHHU6DQG-RKQ$([DPLQLQJWKHQHHGIRUDQGSURYLVLRQRI
$$&LQWKH8QLWHG.LQJGRP5HWULHYHGIURP
KWWSZZZFRPPXQLFDWLRQPDWWHUVRUJXNVLWHVGHIDXOWILOHVGRZQORDGVSURMHFWVDDFBHYLG
HQFHBEDVHB$$&B(YLGHQFHB%DVHB%H\RQGBWKHB$QHFGRWHSGI 
*URVV-$XJPHQWDWLYHDQGDOWHUQDWLYHFRPPXQLFDWLRQ$UHSRUWRQSURYLVLRQIRU
FKLOGUHQDQG\RXQJSHRSOHLQ(QJODQG5HWULHYHGIURP
https://www.thecommunicationtrust.org.uk/media/12802/aac-page-aac-report-final-23-
09-101.doc 
0XUSK\-0DUNRYD,0RRGLH(6FRWW-	%RD6$XJPHQWDWLYHDQGDOWHUQDWLYH
FRPPXQLFDWLRQV\VWHPVXVHGE\SHRSOHZLWKFHUHEUDOSDOV\LQ6FRWODQG'HPRJUDSKLF
VXUYH\$XJPHQWDWLYHDQG$OWHUQDWLYH&RPPXQLFDWLRQ-GRL
 
1+6(QJODQG*XLGDQFHIRUFRPPLVVLRQLQJ$$&VHUYLFHVDQGHTXLSPHQW5HWULHYHG
IURPhttps://www.england.nhs.uk/commissioning/wp-
content/uploads/sites/12/2016/03/guid-comms-aac.pdf 
2IILFHIRU1DWLRQDO6WDWLVWLFV'HWDLOHGLQIRUPDWLRQRQWKHDGPLQLVWUDWLYH
VWUXFWXUHZLWKLQ(QJODQG5HWULHYHGIURP
https://www.ons.gov.uk/methodology/geography/ukgeographies/administrativegeography/englan
d 
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(QG1RWHV 
/LPH6XUYH\70LVDWUDGHPDUNRI)D&DUVWHQ6FKPLW]*HUPDQ\KWWSVZZZOLPHVXUYH\RUJ 
636670LVDUHJLVWHUHGWUDGHPDUNRI,QWHUQDWLRQDO%XVLQHVV0DFKLQHV&RUSRUDWLRQ1<
KWWSZZZLEPFRPDQDO\WLFVXVHQWHFKQRORJ\VSVV 
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7DEOH 
5HIHUUDOVIRU,QGLYLGXDOV8VLQJ3RZHUHG&RPPXQLFDWLRQ$LGV5HSRUWHG 
 Variable N Range Min Max Sum M SD 
Referrals received  62 176 0 176 1896 30.58 39.158 
Referrals as % of catchment 
 population 
54 .0320 0.0000 .0320 .3127 .0058 .0074 
1RWH0LQ 0LQLPXP0D[ 0D[LPXP6XP 6XPPDWLRQ 
5XQQLQJKHDG3529,6,212)32:(5('&20081,&$7,21$,'6,17+(8. 17 
7DEOH 
&DVHORDGDQG7RWDO1XPEHURI.QRZQ,QGLYLGXDOVXVLQJ3RZHUHG&RPPXQLFDWLRQ$LGV5HSRUWHG 
 Variable N Range Min Max Sum M SD 
Size of caseload 70 349 1 350 3151 45.01 62.836 
Total known to service 76 3626 1 3627 10258 134.97 504.688 
&DVHORDGDVFDWFKPHQW
 SRSXODWLRQ 
62 .08 .00 .08 .83 .0135 .01826 
Total known as % catchment 
 SRSXODWLRQ 
67 .08 .00004 .08 1.04 .0155 .02023 
1RWH0LQ 0LQLPXP0D[ 0D[LPXP6XP 6XPPDWLRQ 
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7DEOH 
'HVFULSWLYH6WDWLVWLFVRIWKH1XPEHURI,QGLYLGXDOV5HSRUWHGE\6HUYLFHVDV.QRZQE\7KHPWR
EH8VLQJ3RZHUHG&RPPXQLFDWLRQ$LGVE\$HWLRORJ\ 
Aetiology N Minimum Maximum M SD 
Other 30 0.0 1350.0 99.100 331.0971 
Cerebral palsy 52 0.0 1314.0 56.308 206.6322 
Motor neuron disease 29 0.0 316.0 18.276 57.8921 
Other learning difficulties 35 0.0 124.0 15.857 25.9413 
Stroke 31 0.0 239.0 14.677 43.3400 
Multiple sclerosis 20 0.0 189.0 14.200 42.1359 
Profound and multiple learning 
 difficulties 
29 0.0 50.0 10.724 14.4343 
Autistic spectrum disorder 41 0.0 112.0 10.537 23.9156 
Developmental delay 25 0.0 126.0 7.160 24.8641 
Head injury 39 0.0 62.0 6.051 12.2988 
Parkinson's disease 25 0.0 32.0 5.120 8.5845 
Muscular dystrophy 22 0.0 23.0 2.091 5.2364 
Head and neck cancer 22 0.0 15.0 1.773 3.2357 
Cleft palate and craniofacial  
 PDOIRUPDWLRQV 
19 0.0 13.0 1.105 2.9981 
Dementia 16 0.0 3.0 .438 .8921 
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)LJXUH*HRJUDSKLFDOFRYHUDJHDUHDUHSRUWHGE\UHVSRQGHQWV 
5XQQLQJKHDG3529,6,212)32:(5('&20081,&$7,21$,'6,17+(8. 20 
 
)LJXUH+LVWRJUDPRIQXPEHURILQGLYLGXDOVUHSRUWHGE\UHVSRQGHQWVDVNQRZQE\WKHPWREH
XVLQJSRZHUHGFRPPXQLFDWLRQDLGVDVDSHUFHQWDJHRIWKHVHUYLFH¶VFDWFKPHQWSRSXODWLRQ 
 
